
?/ 3 


















i 









FIG. 1 b 

(PRIOR ART) 





'•¥ . 


1 










i 



(PRIOR ART) 





S3 








^•.v.lLv.-.v.lt'.-.-.y- ✓.•.%\JL'.-.!.\.1L 




Ir***:**-.-. 

: 





(PRIOR ART) 



TI-28388 
10/054,063 



CO 



X 
Q_ 
CO u 



16 PIXELS 



41 



FIG. 4 a 



R(Ref) 
401 



AXb 



AXg 



403 B 



2/1 1 



_i_k_.i*»T 

-Li 



i v i 




402 G 

FIG. 4 c 



AYg 




43 C 



405 



R, G, B 



FIG. 4d 



D 44 



r 



50 



52 



57 



51 



O 



O 



7 

56 



I 

54 

S_ 



o 



o 



o 



•55 



FIG. 5 



■53 



58 




GREEN 



BLUE 



FIG. 6 



TI-28388 
10/054,063 



3/11 



90% LEVEL 

72 

50% LEVEL 

71 

10% LEVEL - 




FIG. 7 



83 


81 

/ 




\ 




82- 














^80 



FIG. 8 a 




FIG. 8 b FIG. 8 c 




TI -28388 
10/054,063 



4/1 1 





FIG. 1 0a 




906 
AVERAGE 



FIG. 9 c 




FIG. 10b 



















p~. — r — - — ^ — — -*i — : — ? — 
t ? »•*-?■* ? - i 




'•¥ 






FIG. 1 1 a 



FIG. 1 1 b 



TI-28388 
10/054,063 



5/11 



LOW LEVEL 



WELL 
FOCUSED 



NORMALIZED 
TO LEVEL 255 



4^ 



FIG. 12a FIG. 12c 



POORLY 
FOCUSED 



lAl 



FIG. 12b FIG. 12d 



1300 ^T|- 
1320 -£l> 

1330-& 



1340 



CAMERAS 



-a 



-a 
-a 



-Dt 

-a 



134 
135 



136 



138- 



MONITOR 



1 



•130 



-131 



132 



133 



VIDEO MUX 



FRAME 
GRABBER 



-137 



FIG. 13a 



COMPUTER 




FIG. 13b 



TI-28388 
10/054,063 



6/11 



149 



146 



480 



tj 




r 


n 






L 


_i 


I II I 




I II 


DDE 











147 



0 / 640 
141 



480 



480 



0 7 
143 



640 







r 


"1 






L_ 


J 


I II II I 




I II 


II II 











0 







r 


n 








i- 


J 


H 1 


1 II 1 




□□□[ 


II 















^ 640 
145 



480 



nnr 






nr 


r 


n 






L 


_i 







0 



H I 



480 



H I 



142 











I II II I 




I II 


II II 






r 


n 






i_ 


_i 



\ 640 
144 



FIG. 1 4 



140 



158 



156 



=7= 

157 



151 



o J\ 



i I 



o J\ 



-155 



-152 



o J\ 



^153 



159 



6 



o _A 



RED FOCUS 



-154 



"V" 

150 



TI-28388 
10/054,063 



7/1 1 



163 
LINE 0^ 



LINE K 



161 

\ 

PIX 0 



162 
PIX 639 



LINE 4794 



164 



24-BITS 



HEADER 



R 



DATA 

i 
I 

y 



B 



R 



O 
O 

o 



160 

•1601 
1602 

1603 



FIG. 16a 



8-BITS 
(B, G, R) 



167 
LINE 04 



PIX 0- 



LINE K 



II PIX 639- 



LINE 479^ 

/ 

168 



HEADER 



LUT 



DATA 



O 
O 

o 



165 
166 



FIG. 16b 



Tl -28388 
10/054,063 



FILE TO ARRAY 
X [921654] 



I 



8/11 



STRIP HEADER, REPACK 
AND LINEARIZE INTO * 

Red_Dota [480][640] 
Green_Dota [480][640] 
Blue_Doto [480][640] 

I 



*REC. 709 TRANSFER FUNCTION , IF R<0.018 ON 0.1 SCALE 
R* = 4 5 * R 

R" = (i.099*R) 0 - 48 *0.099 . IF R>0.018 ON 0.1 SCALE 



SET INITIAL START POINTS 

Line num = 469 
Column num = 10 



EXTRACT RGB LINE DATA 
AND COLUMN DATA 
FROM DATA ARRAYS 

x_horiz 
y_vert 






DETERMINE 10%, 
90% VALUE OF 

RecLhoriz 
RecLvert 



DETERMINE 10%. 
90% VALUE OF 

Green_horiz 
Green_vert 



DETERMINE 10%, 
90% VALUE OF 

Blue_horiz 
Blue_vert 



DETERMINE CENTER 
OF RED PIX 

Red_H_ center 
Red_V_center 



DETERMINE CENTER 
OF GREEN PIX 

Green_H_center 
Green_V_center 
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TO FIG. 17b 



FIG. 1 7 a 




DETERMINE 10%, 
90% VALUE OF 

RecLhoriz 

Green_horiz 

Blue_horiz 

Red_vert 

Green_vert 
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DETERMINE CENTER 
OF EACH PIX 

Red_H_center 

Green_H_center 

Blue_H_center 

Red_V_center 

Green_V_center 
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FROM FIG. 17a 




(SAME FOR GREEN AND BLUE ARRAYS) 



ESTABLISH UPPER AND LOWER LIMITS FOR AVERAGING 
Linnum_upper, Red_V_center + (0.25 * Red_V-width) 
Linnumjower, Red_V_center - (0.25 * Red_V-width) 
Colnnum_upper, Red_H_center + (0.25 * Red_H-width) 
Coin num_ lower, Red_H_center - (0.25 * Red_H-width) 



INITIALIZE AVERAGE RED LINE TO ZERO 



AVERAGE WAVEFORM OVER HALF PIX 



NORMALIZE MAXIMUM AMPLITUDE TO 255 



PERFORM MOVING AVERAGE OF 10 
SAMPLES TO REDUCE NOISE COMPONENT 



SET AVERAGE VALUE TO 127 



PERFORM SINGLE-SIDED, 
SCALED POWER SPECTRUM OF WAVEFORM 
OF ADJUSTED RED AVERAGE LINE 

FFT(x)FFT*(x) 



DETERMINE MAXIMUM/MINIMUM 
OF RESULTING AVERAGE 



FIND FIRST MINIMA OF ARRAY 



TO FIG. 17e 

FIG. 17b 



* COMPLEX CONJUGATE 
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IN ARRAY x 
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FROM FIG. 17a 




INITIALIZE. AVERAGE RED LINE [640] TO ZERO 
AVERAGE GREEN LINE [640] TO ZERO 
AVERAGE BLUE LINE [640] TO ZERO 



AVERAGE WAVEFORMS OVER 80 LINES 
AVERAGE RED LINE 
AVERAGE GREEN LINE 
AVERAGE BLUE LINE 



NORMALIZE MAXIMUM AMPLITUDE TO 255 



DETERMINE 10%, 90% WIDTH OF 
AVERAGE RED LINE 
AVERAGE GREEN LINE 
AVERAGE BLUE LINE 



DETERMINE CENTER OF R, G, AND B PIX 
Red_H_center 
Green_H_center 
Blue_H_center 



DETERMINE HORIZONTAL CONVERGENCE (IN MICRONS) 

Green-x=((Green_H_center-Red_H_center)/(Green_H_width)/0.941 ) * 1 7.0 
Blue-x=((Blue_ H_ center-Red. H_center)/(Green_H_width)/0.941) * 17.0 



INITIALIZE AVERAGE RED COLUMN [480] TO ZERO 
AVERAGE GREEN COLUMN [480] TO ZERO 
AVERAGE BLUE COLUMN [480] TO ZERO 



AVERAGE WAVEFORMS OVER 80 COLUMNS 
AVERAGE RED COLUMN 
AVERAGE GREEN COLUMN 
AVERAGE BLUE COLUMN 



TO FIG. 17d 

FIG. 1 7 c 
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DETERMINE CENTER OF R, G, AND B PIX 






Red_V_center 
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IF 


DETERMINE VERTICAL CONVERGENCE (IN MICRONS) 


Green -y= 


((Green_V_center-Red_V_center)/(Green_V_width)/0.941) * 17.0 


Blue-y=((Blue_V_center-Red_V_center)/(Green_V_width)/0.941 ) * 1 7.0 





FIG. 1 7d 



FROM FIG. 17b 

SHIFT ARRAY LEFT SO ZERO TH 
ELEMENT STARTS AT FIRST MINIMA 

* 

SUM ARRAY ELEMENTS 
Red_Power_Sum 

C END ) 

FIG. 1 7e 



